WHAT'S KNOWN ON THIS SUBJECT: Use of behavioral health (BH) screens in pediatrics have increased identification of children with BH issues. Screening rates increased in Massachusetts after it was mandated, as did the volume of some mental health services.
Today 1 in 5 children suffers from mental health problems, but ,30% receive treatment. 1, 2 Mental health screening in primary care is a major strategy for identifying mental health issues and supporting treatment of children and youth. 3, 4 National organizations are recommending regular behavioral health (BH) screening at well-child visits, [4] [5] [6] and several states have incorporated enhanced BH screening as part of their Early Periodic Screening and Diagnostic Testing protocols. 7, 8 In Massachusetts, as part of the courtordered remedy in the class action suit Rosie D versus Patrick, 9 the state mandated BH screening in primary care for all children up to 21 years of age who were covered by MassHealth (Medicaid). As of January 2008, providers were required to conduct BH screening with validated tools at wellchild visits, and reimbursement was provided. 10 Although the recommendation was to screen at well-child visits, consistent with Early Periodic Screening and Diagnostic Testing regulations, screens were also reimbursed if used at interperiodic visits (non-well-child visits). 11 In July 2008, providers were also directed to indicate whether screening had identified a BH need by using a specific modifier. Although use of the modifier was mandated, denial of payment for claims lacking modifiers was not enforced until 2011. 11, 12 To support screening, the state provided a menu of 8 validated tools from which providers could select (see Supplemental Table 5 ). 12 All are selfadministered questionnaires that can be filled out by parents or patients, and most are available in a variety of languages. According to MassHealth, the most commonly used screeners are the Pediatric Symptom Checklist (PSC) 13 for school-age children, the Youth-PSC for adolescents, and the Parent' s Evaluation of Developmental Status 14 for younger children. Generally, screens are given to families before seeing their provider. Once in the examination room, the provider scores the tool, discusses results, and determines a disposition. 15, 16 From the commencement of screening, the number of screens billed using the screening code for MassHealth eligible members aged 0 to 21 years climbed steadily. 10 In the only study of the impact of the policy thus far, there was some indication that the overall volume of specific mental health services provided to children and youth had also increased (eg, mental health assessment). 10 To date, however, there have been no studies examining the clinical and demographic characteristics of screened children, differences between children who had BH needs identified and those who did not, or the extent to which implementation of the mandatory screening identified new cases (children without previous mental health history). In this study, we use MassHealth claims data to address these questions.
METHODS
Data were extracted from the Medicaid State Information System on January 29, 2012. The data set covered state fiscal years (SFY) 2006 to2011(July 2005-June 2011) and included eligibility, encounter, medical, and pharmacy files for all children. The data were deidentified by MassHealth before delivery and unique study identifiers were provided. This study was approved by the Cambridge Health Alliance Institutional Review Board in 2011.
Sample
To increase the likelihood that providers had begun screening and using modifiers to indicate whether a BH need was identified, we constructed our sample using SFY 2009 data (1 year after the modifier scheme became mandatory). For sample derivation, see Fig 1. Screening was documented by the presence of a 96110 Current Procedural Terminology (CPT) code. BH need was noted by the presence of a specific modifier attached to the screening CPT code (U2,4,6) which we define as "positive modifier." A modifier code (U1,3,5) was also used to note that no BH need was identified which we define as "negative modifier." All children with $300 days of eligibility in SFY 2009 who were ,16 years of age were identified. The 390 383 children were then categorized into 1 of 6 mutually exclusive groups of children based on their service use in SFY 2009: (1) $1 BH screen with a "negative" modifier and no screens with a "positive" modifier, (2) $1 BH screen with a "positive" modifier, (3) $1 BH screen but no modifiers reported, (4) children with well-child care but no claim for a BH screen, (5) children without well-child visits or BH screens, and (6) children with eligibility but no claims or encounters.
An index or "salient" screening visit date was assigned to children and youth based on the date of the first negative modifier (for those without positive modifiers; group 1), the first positive modifier (for group 2), and the first use of 96110 for those without any modifiers (group 3). For groups without screening claims, the first wellchild visit (group 4) or the first claim or encounter (group 5) was used as the salient visit. We excluded group 6 (no claims or encounters in SFY 2009) from further study because they had no data from which to examine utilization. Group 6 children (n = 34 893; 9% of the sample) were more likely to be in the 11-to 13-year-old category and to have unknown race and were less likely to be in foster care compared with other groups.
To ensure that we could capture past BH utilization billed to Medicaid, we further ARTICLE PEDIATRICS Volume 133, Number 1, January 2014limited our sample to SFY 2009 children with $300 days of eligibility in SFY 2008. This created a group of children and youth with near-continuous enrollment for both years and a range of 301 to 729 days of coverage before the salient visit. This decreased our sample to 285 244, and enrollee loss was similar across all 5 groups (15%-21%). Children who did not meet the SFY 2008 eligibility requirement were more likely to be female, aged ,5 years, of unknown race, and in foster care, and they were less likely to be Hispanic or multiracial (P , .0001 for all).
Variables
Independent variables of interest included race/ethnicity (white, African American, Asian, Hispanic, Native American, multiracial, and unknown), urban/rural residence based on zip code coding from the Rural-Urban Commuting Area Codes, 17 Psychopharmacology agents were defined using the HMO Research Network 18 and the Mental Health Research Network 19 categories for drugs based on National Drug Codes. This included Attention-Deficit Disorder (Other) (nonstimulant medications), antidepressants, antianxiety (other) (nonbenzodiazepines), anticonvulsants, antipsychotic (first generation), antipsychotic (second generation), benzodiazepines, Combo (all combination psychotropic medications), hypnotic (other) (eg, zolpidem), lithium, and stimulants (a full list of study medications is available on request). Drugs with possible dual use were excluded, including antidepressants used primarily for migraines and enuresis in children (imipramine, amitriptyline), antidepressants used for sleep (doxepin, trazodone) when no other psychiatric medication was being used and there was no mental health ICD-9-CM code, and anticonvulsants unless accompanied by any mental health ICD-9-CM code. For example, if a patient had a bipolar diagnosis on any previous visit and also used an anticonvulsant, they were included as using psychopharmacology.
Analysis
Descriptive statistics for demographic and clinical characteristics were generated for each of the 6 groups using SAS 9.3. 20 Intergroup differences were assessed by using x 2 statistics and a type I error of .01. Groups were also compared with respect to the proportion with a BH history. Children with positive modifiers and BH history were compared with children with positive modifiers and no BH history. Finally, we used multivariate logistic regression to determine predictors of having a positive modifier (versus not) in SFY 2009 among those children screened and having modifier codes.
We imputed race data for our final model using SAS PROCMI and all available independent and dependent variables given the large number of children with unknown race/ethnicity. To verify our analyses with imputed data, we compared our results to regression models using race data without imputation (with and without the unknown category) and found that all 3 versions yielded similar results. Because data were not available linking children and youth to particular primary care providers or practices, we were unable to conduct analyses or adjust results for clustering within clinic or sites.
RESULTS

Sample Characteristics
The initial sample of children and youth aged ,16 years (up to 15 years and 364 days) meeting eligibility requirements in FY 2009 was 390 383. The mean age was 7.8 years, and 48.6% were girls (Table 1) . Of the 131 116 cases with modifiers; 12.0% were positive. The 6 groups differed significantly on age, race, gender, and foster care eligibility. Those who had claims for screens and only negative modifiers (group 1) had the largest proportion of children ,5 years of age (41.2%), although the average age was youngest for those who had claims for screens but no reported modifiers (group 3). Those with claims for screens and $1 positive modifier were least likely to be female (39.2%). Overall, only 1.3% of children and youth were in foster care; those with positive modifiers were more likely to be in foster care (3.2%), and those without utilization were least likely (0.2%).
Recent Past BH History
More than a quarter of children and youth (29.3%) had some evidence of BH utilization or diagnoses before their salient visit ( Table 2 ). The most common marker of past BH history was an ICD-9-CM diagnosis (26.5%), and 7.4% had been prescribed $1 psychotropic medications. Children with positive screens were substantially more likely than those with negative screens to have any recent BH history or to have a claim for psychotropic medication. Children in groups 3 through 5 had BH histories more similar to group 1 (negatives) than group 2 (positives).
The proportion of children with recent past BH history increased with age as did the proportion of children with past claims for psychopharmacology regardless of screening group (Fig 2) . However, the rate of recent previous BH history was higher for those with a positive modifier compared with other children. For example, 53.9% of 5-year-olds and 63.3% of 13-year-olds with positive modifiers had a past BH history compared with 19.1% of all other 5-year-olds and 33.2% of all other 13-year-olds.
Characteristics of "Newly" Identified Children and Youth
Children and youth with a positive modifier but no recent past BH history were considered "newly" identified. Compared with positively screened children with a BH history, positively screened children who were newly identified were less likely to be male, were on average younger, more likely to be Asian, less likely to be white, and less likely to be in foster care (Table 3) . 
Predictors of a Positive Modifier
In logistic regression analyses of continuously enrolled children with documented screening and modifiers (n = 103 413; Table 4 ) we found that being male, being age 5 to 7 years, being Hispanic, being from an urban zip code, being in foster care, and having a BH history were predictive of having a positive modifier. Being age 14 to 16 years and of Asian race reduced the odds of having a positive modifier.
DISCUSSION
In this study of MassHealth children after the implementation of mandated BH screening, 12.0% of all screened children with modifiers were identified as having a BH issue. This is similar to rates reported elsewhere (12%-14%) 21 and to national reports in which 12% of children with Medicaid were identified as having BH issues. 22 Almost 40% of children with positive modifiers did not have a recent BH history (5097), suggesting that BH screens are identifying large numbers of children with problems who had not received recent treatment. This is consistent with the results of several smaller clinical studies. One study noted that only 43% of adolescents who screened positive for emotional health issues had used mental health services in the 3 months before screening, 23 and another found that only 35% of children identified by the PSC were already in mental health counseling 15 Newly identified children were more likely to be female, younger, and minority compared with identified children with a recent BH history. This supports the benefits of screening both for identifying children among those who have historically received fewer services and for early identification. [24] [25] [26] The fact that more than half of the children identified by the screens had a recent BH history may suggest that screening was not necessary for these children. However, we argue that even for children who have received or are receiving services, a positive screen can provide an opportunity to revisit issues, reconnect children to BH care, assess current regimens and communicate with mental health providers. This is particularly important given recommendations calling for care integration in patient-centered medical homes. 27 It is also interesting to note that approximately a quarter of children without positive modifiers had a BH history. Recognizing that these children were likely to have received treatment of some type in the recent past, it is possible that their symptoms had been reduced by the time of screening and that they were not identified for this reason. However, because other studies have shown that positive screens have been associated with being in treatment, this finding does have implications for the sensitivity of the modifiers. 15 More work is needed to understand the potential disconnect between screen score and whether a provider chooses to use a "positive" modifier.
More than half of children with utilization in SFY 2009 (54%) did not have evidence of screening. It is unclear whether this reflects the lack of screening or merely the lack of documentation. For children without well-child visits, it is unlikely that screening took place during other visits given time constraints inherent in acute care visits unless the visit was for a mental health problem. However, 26% of children with well-child visits also did not have documentation of screening. Because MassHealth is reimbursing for screening, we posit that this reflects a lack of screening rather than missing claims. However, detailed chart reviews are necessary to better understand whether this is actually the case.
Given that this is the first study using the screening modifier as a proxy for BH issue identification, it was important to validate the relationship between the "positive" modifier and other factors related to risk for mental health issues. In this study, the positive modifier was related to being in foster care and male gender. Children in foster care have been found to be at higher risk for mental health issues than other children insured by Medicaid. [28] [29] [30] [31] [32] Male patients, particularly school-age and adolescent, with Medicaid insurance have been shown to receive mental health services at higher rates than female patients, 22, 26, 33 and most studies with the PSC have found rates of positive screening that are 50% to 100% higher for male than for female respondents. 21 Additionally, BH history was shown to increase by year of age for children with positive modifiers to a far greater extent than it did in all other groups. Although some proportion of the children who were screened without modifiers are likely to have merited positive modifiers (false-negatives), in this study, their profile resembled that of children with negative modifiers. Therefore, we suspect that the use of a positive modifier is a sensitive indicator of BH issues.
It was somewhat surprising that 14-to 17-year-olds had a lower risk of having a positive modifier given the known incidence of affective disorders in adolescents. It is important to note that the BH recommended screens include developmental assessments, which is likely to account for the higher risk of a positive modifier in the younger age groups.
Whether the positive modifier is synonymous with a "positive" screening score (above a validated cutpoint on a particular screen) is not known because screening results are not reported on claims. Discrepancy between positive score and modifier might be due to clinician oversight (simply not documenting the appropriate modifier or to decision-making at the screening visit (things are not actually problematic despite a high score, or visa versa). More research is needed to understand the specificity and sensitivity of the modifier and its relationship to actual scores on validated screens.
Use of modifiers could also be affected by attitudes toward particular racial or ethnic populations. Physicians may be more or less likely to label a child with BH issues, or may have more or less confidence in screen results, depending on the patient or parent' s racial or ethnic identification. Although the recommended screening tools were available in many languages, not all translations may have been available at all sites, and differences in dialect within language groups could make them more or less valid. For example, we noted that Asian children were less likely than any other racial/ethnic groups to have a positive modifier. This phenomenon has also been identified in other studies. 15 They were also more likely to have had a well-child visit without a screen having been reported, suggesting that available language translations of recommended tools might have been missing. Additionally, we found that Hispanic children were at higher risk for positive modifiers, although previous studies have found Hispanic individuals as a group to underreport BH symptoms compared with other ethnic groups. 22, 34, 35 One previous study even suggested that a lower cutpoint on the PSC would be needed to identify Mexican American children. 35 Although other studies report a relationship between race/ethnicity and positive scores on the PSC, 15, 34, 36 there has been no attempt to separate the impact of socioeconomic status. In this study of children insured by Medicaid (ie, controlling for socioeconomic status), race/ethnicity predicted positive modifiers, and minority children were more likely to be among those newly identified by BH screens. Screening may thus have some potential for decreasing disparities in identification.
Given that this study uses MassHealth claims data, information is not available on a variety of demographic variables that might play an important role in screening, such as language of care and other social determinants of health. [37] [38] [39] MassHealth children may not be representative of children with commercial insurance. Additionally, the number of children with unknown race data (39%) found in Medicaid data limits our ability to fully understand the relationship of race to BH issues and screening. 40 However, our results using imputed data did not change from those with the original categories, which included unknown.
Although we have begun to establish the validity of the positive screening modifier, more work is needed to understand physicians' use of the modifier and its relationship to screening scores. We recognize that some children lacking a BH screening CPT code may have actually been screened but documentation is lacking. We also recognize that by limiting our sample to a continuously enrolled population, we excluded a substantial group of children, thereby potentially biasing our sample to some extent. However, to fully understand previous BH history, it was important to minimize chance of non-Medicaid utilization.
CONCLUSIONS
This study is the first to demonstrate that the mandatory MassHealth BH screening policy is associated with the identification of large numbers of newly identified children and also with reidentifying children with previous BH issues. Newly identified children are more likely to be from groups that have historically received fewer treatment services, underscoring the opportunity that screening provides for engagement or reengagement in needed mental health services. However, to fully understand the value of screening, future research is needed to determine whether newly identified children receive mental health services in a timely fashion.
